JUNE 3 WEEK CLASS TEST 4 TWO-D MOTION

PHYSICS (FOUNDATION)

Dear student following is a Moderate level [O O @ O O] test paper. Score of 15 Marks in 10 Minutes would
be a satisfactory performance. Questions 1-10 (+3, —1). (All Questions have Single Options correct)

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

A stone is just released from the window of
a train moving along a horizontal straight
track. The stone will hit the ground following
(A) Straight path (B) Circular path

(C) Parabolic path (D) Hyperbolic path

A bomb is dropped from an aeroplane moving
horizontally at constant speed. When air re-
sistance is taken in consideration, the bomb
(A) Falls to earth exactly below the aeroplane
(B) Falls to earth behind the aeroplane

(C) Falls to earth ahead of the aeroplane
(D) Flies with the aeroplane

If the initial velocity of a projectile be doubled,
keeping the angle of projection same, the
maximum height reached by it will

(A) Remain the same (B) Be doubled

(C) Be quadrupled (D) Be halved

The height and the distance x along the hori-
zontal plane of a projectile on a certain planet
(with no atmosphere) are given by
y = (8t - 5t)m and x = 6t m, where tis in
second. The angle with the horizontal at
which the projectile was projected is
(A) tan™t (3/4) (B) tan-t (4/3)
(C) sin™t (3/4) (D) cos™ (3/4)

A particle is projected with a velocity u so
that its horizontal range is twice the great-
est height attained. The horizontal range is
(A)u/g (B) 2u?/ 3g

(C) 4u?/ 5¢g (D) None of these

A particle is thrown with a speed u at an
angle 6 with the horizontal. When the par-
ticle makes an angle ¢ with the horizontal.
its speed changes to v, which is equal to
(A) u cos 6 (B) u cos 6 cos @

(C) u cos Bsec @ (D) u sec 6 cos ¢

Q.7 The maximum height attained by a projectile
is increased by 10% by increasing its speed
of projection, without changing the angle of
projection. The percentage increase in the
horizontal range will be
(A)20% (B)15% (C)10% (D)5%

Q.8 A body is projected at time t = 0 from a
certain point on a planet's surface with a
certain velocity at a certain angle with the
planet's surface (assumed horizontal). The
horizontal and vertical displacement x and y
(in meters) respectively vary with time t (in
seconds) as

x=10V3t, y=10t-¢t
What is the magnitude and direction of the
velocity with which the body is projected ?
(A) 20ms™ at an angle of 30° with the horizontal
(B) 20ms™ at an angle of 60° with the horizontal
(C) 10ms™ at an angle of 30° with the horizontal
(D) 10ms at an angle of 60° with the horizontal

The following questions consist of two statements
one labelled Assertion (A) and the another la-
belled Reason (R). Select the correct answers to
these questions from the codes given below :
(A) Both A and R are true and R is the
correct explanation of A.
(B) Both A and R are true but R is not cor-
rect explanation of A
(C) Ais true but R is false
(D) A is false but R is true.

Q.9 Assertion : At the highest point of its path,
a projectile has only vertical
component of velocity.

Reason : At the highest point, only the
horizontal component of veloc-
ity persists.

Q.10 Assertion : When a body is dropped or
thrown horizontally from the
same height, it would reach the
ground at the same time.

Reason : Horizontal velocity has no ef-
fect in the vertical direction.
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ANSWER KEY
Que. 4 5 6 7 8 9 10
Ans. B C C C A D A
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SOLUTIONS
Sol.1 (C) As per question, R=2H
Due to constant velocity along horizontal and 5
vertical downward force of gravity stone will . u“sin28 _ 2u” sin” @
hit the ground following parabolic path. g 29
or sin2@ =sin%Q
Due to air resistance, it's horizontal velocity or sing cosg = sin"6.
will decreases so it will fall behind the or tang =2
aeroplane.
Hence sing = | =
Sol.3 (C) 5
_ Usin’g [ 1 j
29 and cosp = NG
O HOu
If initial velocity be doubled then maximum Hori | _ 2u® sinBcos 6
height reached by the projectile will orizontal range = g
quadrupled.
202 (i)(i) 42
Sol.4 (B) - g \V5)J5) T 5g
Let u be the initial velocity of projection and
0 be the angle of projection. Then horizontal
displacement, Sol.6 (C)
X = U cos 6t (i) In projectile motion, the horizontal
Vertical displacement component velocity remains constant
throughout the motion,
1
y =usinf - Egt2 )] SO U COSH =V CosQ
comparing (i) and (ii) with the given relations, Or VvV =UCcosg /cosg =ucospsece
x = 6tand y = 8t - 5t?,
we have, Sol.7 (C)
_ 1 vjsin® 0
ucosO==6;usind=38and Eg = 5. We know that h = OT. The increases
Therefore, angle of projection, sh in h when v, changes by sv, can be
usin® 8 4 obtained by partially differentiating this
tanb= "6 "6 3 expression. Thus
4 2vy8vy sin e
— -1 = -
or 6=tan" 3 29 '
sh  20vg
l. on _~—20
Sol.5 (C) 0 h Vo
Horizontal R_uzsinze_
orizontatrange, - g Since h is increased by 10%, = 0.1.
. u?sin’ @ 23v,,
Max. height, H= Toq Therefore, =/~ = 0.1.
g 0
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Sol.8

v sin26
Now, range R = T

Therefore,

2vy0v, sin26
- g

3R 20v
= ==" =01
R Vo

ThusoR = 0.1R.
Hence R also increases by 10%.

(A)
We know that the position coordinates x and
y are given by

x = (v, cosg)t

1
and y = (n,sing)t - Egt2 ..... (i)

Comparing eq. (i) with x = 10,/3 t,
we have,
v,c0s@ = 10,/3ms™!
Also, comparing eq. (ii) with y = 10t - t2,

we have,

V,sing = 107"
These equations give

v,2 =102+ 102 x 3 =400
or v,=20ms™

1
and tan® = — which gives 8 = 300°.
B g

Sol.9 (D)
At the highest point, vertical compT. of
velocity becomes zero. only horizontal compt.
remains.

Sol.10 (A)

Horizontal velocity provides the horizontal
range. It does not affect time taken in the
vertical direction.

ABLES, 608-A, TALWANDI KOTA (RAJ.) Ph. 0744 - 6450883, 2405510

zzzzzzzz

NS

PAGE # 4



